What is the effectiveness of nutritional interventions for optimizing healthy body composition in older adults living in the community, and what are these people's qualitative perceptions and experiences?
Background
The World Health Organization (WHO) defines healthy ageing (active ageing) as "the process of optimizing opportunities for health, participation and security in order to enhance quality of life as people age". adequate protection, security and care when they require assistance." 1(p.12) Nutrition (healthy eating) is a key behavioral determinant of healthy ageing. 1-3 Importantly, both cross-sectional and longitudinal studies have shown that improved dietary patterns and nutritional intake is possible, and can reduce the effect of chronic disease in older adults. 3 Nutrition-related risks to healthy ageing tend to focus on the increasing prevalence of overweight and obesity and the link with chronic conditions of cardiovascular disease, metabolic syndrome and cognitive decline. 3 Other health outcomes that are known to be food and/or nutrition related are bone health and cancer. 3 Interventions to prevent or treat overweight or obesity commonly involve diet and exercise, and may also include surgical interventions, psychological interventions (cognitive behavior therapy and behaviour therapy), acupuncture, pharmaceutical, and commercial weight loss products.
Conversely, being underweight can be a significant health risk in older people. Oral health problems, reduced appetite and anorexia can affect dietary intake and lead to malnutrition in older people, significantly increasing risks of poorer outcomes including frailty, which has been defined as: a medical syndrome with multiple causes and contributors that is characterized by diminished strength, endurance, and reduced physiologic function that increases an individual's vulnerability for developing increased dependency and/or death". 4(p.392) Physical frailty can be potentially prevented or treated with specific interventions, including protein/calorie supplementation, vitamin D, exercise and reduction of polypharmacy. 4 Sarcopenia (reduced muscle mass) is a common component of frailty.
Body Mass Index (BMI) is a simple index calculated from height and weight information, using the equation:
Although there are some limitations to their use and interpretation (discussed in more detail below), BMI ranges are commonly used to classify underweight, normal weight, overweight and obesity (Table 1) . In 2011-12, 63.4% of Australians aged 18 years and over were overweight or obese, comprised of 35.0% overweight and 28.3% obese (Table 1) . 5 A further 35.2% were of normal weight. Proportionally, in older Australians (aged 65 or greater) there were slightly more overweight and obese older Australians (71.9%), and slightly less underweight (1.1%) than the whole population (Table 1 ) Although sample size is low for underweight Australians, potentially limiting the validity of the data, in those 75 years and over the prevalence of underweight was 1.9%. Further, using the definition of frailty (above), it is estimated that in those 65 years and older, the prevalence of frailty ranges from 4-17% (mean 9%), with a higher prevalence when psychosocial frailty is also present. 6 The prevalence of frailty was almost twice as great in women (9.6%) than men (5.2%), and increases markedly in persons older than 80 years of age.
4 Although BMI has been a useful measure to raise awareness about health risks in the general population, limitations in the usefulness of BMI as a marker for risk of health harms due to overweight and underweight have been widely raised. [7] [8] [9] [10] For example, it is more appropriate to define obesity as an excess accumulation of body fat, as it is the excess adipose tissue, not the excess weight, which causes chronic co-morbid conditions such as cardiovascular disease. 7 Similarly, as discussed by Lukaski, 11 there are some protections from metabolic and cardiovascular diseases conferred to 'metabolically healthy obese' people, who have a high level of insulin sensitivity, normal lipids, low inflammation and no hypertension, but a BMI classified as obese. Instead, measures of body composition are proposed as being more informative for assessment of nutrition status and health risks.
Body composition measurement involves precise and accurate measurement of both the soft tissue composition (i.e. fat, and fat-free or lean mass) and the bone mineral (mass and quality). These variables provide in vivo measurements of body energy stores (fat or adipose tissue), structure (bone) and functional capacity (muscle mass or body cell mass). 7, 9 The common measures of body composition include fat-free soft mass (FFSM), per cent body fat, skeletal muscle, fat mass (FM), bone mineral content (BMC) and bone mineral density (BMD). 8, 10, 12 Broadly, there are two models of measurement of body composition proposed: a more widely used two-compartment model partitioning the body into fat mass and fat-free mass, and a less frequently used four-compartment model of body mass, total body volume, total body water (TBW) and bone mineral. 9, 10 There are a range of non-invasive methods of body composition measurement methods including traditional techniques such as skinfolds, bioelectrical impedance, dilution techniques, air displacement plethysmography, dual energy X-ray absorptiometry and magnetic resonance spectroscopy. 10 More recently developed techniques include three dimensional photonic scanning and quantitative magnetic resonance. 
Optimal body composition
There are a number of factors to consider when attempting to define what constitutes "optimal" body composition. In addition to well-known gender differences in body composition, body composition changes with age -older people have less muscle mass, less bone mass, expanded extracellular fluid volumes and reduced body cell mass compared to younger adults. 13, 14 A small proportion of older people are simultaneously obese and sarcopenic ("sarcopenic obesity") and therefore at high risk of disability. 15 Conversely, up to 70% of older adults are obese or overweight, 5 and potential candidates for intentional weight loss to reduce risk factors for cardiovascular disease and diabetes and improve physical function. However, intentional weight loss has not been widely advocated for older, community dwelling adults because of uncertainty as to whether the benefits outweigh the risks. 16, 17 This uncertainty has been partly ascribed to the association of unintentional weight loss, which accompanies many diseases affecting older people, with increased mortality in observational studies. 18, 19 Although there are documented adverse effects of intentional weight loss on some body composition measures (muscle and bone), there is a lack of evidence documenting benefits in mortality or disability and only limited evidence from small clinical trials about reductions in risk factors for cardiovascular disease and diabetes. 18 In practice, healthcare providers are reluctant to recommend weight loss in overweight and obese adults, with rates of weight loss advice provision to people with obesity, even those with obesity-related health problems, being less than 50%. 18 This may also be related to the perceived intransigence of the problem of obesity in older people. 20 Current practice relating to optimizing body composition in older adults through health promotion, nutrition and health care policy is therefore more strongly weighted to alleviating malnutrition and frailty in vulnerable people than to addressing the high prevalence of overweight and obesity. 18, 20 Despite some confusion about the latter group, there are a number of position statements from US-based organisations advocating intentional weight loss for overweight and/or obese older adults. The National Heart, Lung and Blood Institute recommended that treatment for obesity should be offered to older
people: "Age alone should not preclude treatment for obesity in adult men and women". 21(p.41) Similarly, the American Society for Nutrition and the Obesity Society recommend weight loss therapy for older adults who are obese and who have functional impairments or medical complication that could be improved by weight loss. The therapy should minimise muscle and bone loss. 22 Australian guidelines, while acknowledging that weight loss improves functional mobility and physical performance in older people, do not give explicit advice on weight loss for older people apart from advice that approaches to increasing physical activity be individualized.
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In summary, while the benefits of weight gain on key health outcomes such as morbidity and mortality for those who are underweight are generally clearly defined, the benefits of weight loss in overweight or obese people are somewhat less clear, particularly for older people. While our understanding of relationships between nutritional status and health outcomes including mortality and morbidity (such as the development of cardiovascular disease, metabolic syndrome and cognitive decline) improves, and there are a number of systematic reviews that examine the effectiveness of: (i) single intervention (such as nutritional supplementation or caloric restriction) or (ii) combined interventions (such as diet and exercise) in improving the nutritional status of people, there are no current umbrella reviews that collate and summarize the evidence from all relevant, high quality systematic reviews. It is proposed that this review will address this deficit, by focusing on:
 "Nutritional interventions" -defined as "purposefully planned actions intended to positively change a nutrition-related behavior, environmental condition, or aspect of health status for an individual (and his/her family or caregivers), target group, or the community at large", the third step in nutrition care, following assessment and diagnosis.
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 Study outcomes that are related to the body composition of an individual. While there are a number of studies and systematic reviews that demonstrate an association between body composition, nutritional status and the development of a chronic disease (e.g. diets rich in saturated fats leading to obesity and cardiovascular disease), this review will be restricted to studies that measure body composition as an outcome. The link between body composition and development of diseases is outside of the scope of this review.
The focus of this review is the effectiveness of nutritional interventions. Participants' perspectives and experiences of the interventions will have a strong impact on adherence and sustainability of any treatment plans. Therefore, the qualitative perceptions and experiences of older people exposed to a nutritional interventional will also be included as a secondary outcome in this review. A scoping search identified a large number of relevant existing systematic reviews, indicating the need for an overview of reviews, otherwise known as an 'umbrella review'.
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Inclusion criteria

Types of participants
This umbrella review will include systematic reviews involving:
1. Older adults 60 years of age or older (sometimes referred to as "elderly"). More specifically, it is proposed that at least 50% of the people included in the review should be 60 years or older, OR that the mean age of people in the study should be at least 60 years. If one of these criteria is fulfilled but the other is not, the study will be included. 2 Living in the community. More specifically, it is proposed that at least 50% of the people included in the review should be: a) People living in their own homes or in retirement living. b) Those recently discharged from hospital and / or attending outpatient clinics.
Those studies with a population meeting the above criteria exhibiting co-morbidities (e.g. included but not limited to diabetes, hypertension and asthma) will be included in the study. Where possible, results will be reported separately for different co-morbidities.
Types of interventions/phenomena of interest
This umbrella review will include systematic reviews that evaluate nutritional interventions, as previously defined. 24 The seven types of nutritional interventions, which are included in this review are listed below. If other nutritional interventions are identified during the review, they will be assessed for inclusion using the above definition. 
 Behaviors to enhance uptake (e.g. motivation, counseling and dietary education including e-learning measures).
Other phenomena of interest are qualitative perceptions and experiences of those that are exposed to any of the interventions above. For example, a study may examine the experience of being on a caloric restriction diet.
Types of outcomes
The primary outcomes are quantitative measures of body composition. The types of outcomes include, but are not limited to: 
Types of studies
This umbrella review will consider any systematic reviews and meta-analyses identifying relevant international scientific evidence from reviews of:
1. Effectiveness -At least a comparator group (i.e. randomized controlled trial, controlled clinical trials, cohort studies) 2. Qualitative reviews (ethnographic, phenomenological) 3. Comprehensive reviews (both quantitative and qualitative)
The umbrella review will also consider systematic reviews embedded in:
 Evidence-based guidelines  Health Technology Assessments (HTAs).
Exclusion criteria
Types of participants
The review will exclude reviews involving:
1. People less than 60 years of age. More specifically, if more than 50% of study population is 60 years or younger OR the mean age of study population is less than 60 years). In cases where mean age of participants is not apparent, or what proportion of the participants were older than 60 years, the study will be excluded. 2. People in institutionalized care. More specifically, it is proposed that less than 50% of the people included in the review should be living in: a. Residential aged care facilities b. Hostels c. Hospitalized / acute care setting.
Types of interventions/phenomena of interest
The review will exclude reviews involving the following interventions:
1. Medicinal or pharmacological compounds (e.g. appetite suppressant) 2. Malnutrition screening (e.g. Malnutrition Universal Screening Tool, Malnutrition Screening Tool) 3. Obesity screening 4. Non-nutritional interventions (e.g. surgical) 5. Studies assessing the effectiveness of nutrition labels (e.g. fat, sugar and protein content) 6. Hormone treatment (e.g. thyroid hormones).
No qualitative phenomena will be excluded from the review.
Types of outcomes
The review will exclude reviews involving the following outcomes:
1. Vitamin deficiency, especially in relation to bone mineral density 2. Mineral deficiency, especially in relation to bone mineral density 3. Food satisfaction 4. Nutritional intake.
Types of studies
This umbrella review will exclude: 
Search strategy
The search will seek published systematic reviews and meta-analyses written in the English language published from 1990 until the present date. We selected 1990 as a conservative estimate for the earliest likely publication of a systematic review on this topic, as this pre-dates some of the earliest work in this field. 13, 14 Additionally, extending the search as far back as 1990 will help to allow us to identify whether a review is an update of a previous review. The following electronic peer-reviewed databases will be used: Medline, EMBASE, CINAHL, Scopus, the Cochrane Library (the Cochrane Library search will encompass the Cochrane Database of Systematic Reviews), Database of Reviews of Effects (DARE),
The JBI Database of Systematic Reviews and Implementation Reports, Campbell Collaboration, and
Google Scholar. Grey literature will be searched using Google, the Grey Literature Report (http://www.greylit.org/) and Proquest Dissertations and Theses.
A three phase search strategy will be conducted.
In the first phase, initial search terms will include terminology defined above for inclusion criteria and relevant MESH terms used for nutritional research in humans. The initial search terms in Medline will be:
 diet or "dietary program" or "food delivery support" or "nutritional supplement" or "meal replacement" or counselling, AND  "fat mass" or "fat free mass" or BMI or "lean mass" or "central adiposity" or weight, AND  "elderly" or "older adult" or "older person" or [filter: Aged: 45+ years], AND  [filter: "meta-analysis" or "practice guideline*" or "systematic review"].
The keywords, index terms, titles and abstracts of retrieved studies relevant to the review topic will then be carefully assessed to identify all of the search terms for a comprehensive secondary search of the literature. This second phase will incorporate all of the identified search terms, and will be based on the attached summary (Appendix I). This search will be followed by the third phase of searching the reference lists of all included studies.
Papers will be assessed for relevance utilizing the title, abstract and index terms including papers found from searching reference lists of relevant papers. Screening will be conducted independently by two reviewers.
Assessment of methodological quality
Papers selected for retrieval will be appraised using eligibility criteria listed in Appendix II. These eligibility criteria will help to ensure that only studies that meet all the inclusion criteria around study type, participants, interventions and outcomes are appraised. Studies that meet all five of the eligibility criteria will be appraised using the critical appraisal tool for systematic reviews and research syntheses from the Joanna Briggs Institute System for the Unified Management, Assessment and Review of Information package (JBI SUMARI) and The Joanna Briggs Institute Reviewers' Manual 2014 (Appendix III).
25 Two reviewers will independently assess the retrieved titles and abstracts of selected titles, by assessing the relevant papers for inclusion against the predetermined selection criteria. Any disagreements that arise between the reviewers will be resolved through discussion with a third reviewer.
We will not exclude studies on the basis of critical appraisal score and all studies that are appraised and meet the eligibility criteria will be included in data extraction. We will use sensitivity analysis based on study quality to determine whether study quality impacts on the findings of the umbrella review. We will rank the quality of each study based on the critical appraisal results using the following scale: 0-33% of criteria met (low quality), 34-66% of criteria met (medium quality) and 67% or more of criteria met (high quality). Any 'not applicable' criteria will be excluded from these estimates of study quality. Reasons why any criteria were not applicable will be provided.
Data collection
The data of interest will be extracted using a standardized JBI instrument designed for umbrella reviews (0). The following information will be extracted:
 Review type  Countries where the studies were conducted  Number of studies in the review  Type of review (i.e. meta-analysis or narrative summary)  Participants (number, age group)  Type(s) of intervention(s)  Outcomes identified (type/characteristics)  Length and completeness of follow-up  Primary outcome measures.
In the event that there is missing data, the authors of this umbrella review will endeavour to contact the author(s) of the paper in question to seek clarification.
Data synthesis
The above data extracted from selected reviews related to interventions identified will be tabulated and accompanied by narrative to address the questions posed above and derive recommendations based upon the findings. 25 Tabular presentation of quantitative results describing overall effect sizes and a clear description of the intervention(s) will be presented with supporting textual interpretation. Tables will include a high level of detail for each outcome and for each included systematic review, including:
the number of studies, total number of participants, heterogeneity of results, setting, age, co-morbidity and information about the intervention. If possible, sensitivity of study findings will be considered based on the determinants of study quality, as assessed by critical appraisal. Qualitative results will be described in a narrative synthesis and summarized in tabular format, including a description of the phenomenon of interest and the key synthesized finding(s) from each included meta-synthesis or systematic review. Contextual and descriptive detail will also be provided to maximize the clarity and interpretability of the tabled results.
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The results of the review will be provided in tabular format in a 'Summary of Evidence' table that includes the intervention name, the included systematic review(s) and a simple visual indicator of the effectiveness of the intervention using the three colours of the stop-light: a beneficial or effective intervention (green), no effect or difference compared to a control treatment (amber), and a detrimental intervention or one that is less effective than a control treatment (red). 25 Where possible, an overall assessment of the quality of the evidence for each comparison will be determined using GRADE (Grading of Recommendations Assessment, Development and Evaluation) criteria. 26, 27 The following four point rating scale will be used to rate the quality of the findings and our confidence in the overall 
Review groups
It is proposed that three review groups of 5-6 people will be formed, and that each review group will be responsible for one third of the reviews that are identified in the search strategy. Group leads and members of groups have been allocated to spread knowledge of methods and content as evenly as possible.
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